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Background 
Building: Committee for Public Counsel 
Services (CPC) 
Address: 44 Bromfield Street, Boston 
Assessment Requested by: Virginia Platt, Senior Project Manager, 
Division of Capital Asset 
Management & Maintenance 
(DCAMM) 
Reason for Request: General indoor air quality (IAQ) 
assessment 
Date of Assessment: November 20, 2019 
Massachusetts Department of Public 
Health/Bureau of Environmental Health 
(MDPH/BEH) Staff Conducting Assessment: 
Ruth Alfasso, Environmental 
Engineer, IAQ Program 
Cory Holmes, Environmental Analyst, 
IAQ Program 
Building Description: These offices occupy all 8 and a half 
floors of a multi-story building in 
Downtown Crossing, Boston. The 
building was originally constructed in 
the early 1900s. The space contains 
offices, workstations, conference 
rooms and auxiliary spaces. The CPC 
has occupied these offices for over a 
decade. 
Windows: Many are openable, some are sealed or 
blocked 
Methods 
Please refer to the IAQ Manual for methods, sampling procedures, and interpretation of 
results (MDPH, 2015). 
IAQ Testing Results 
The following is a summary of indoor air testing results (Table 1). 
• Carbon dioxide levels were below the MDPH guideline of 800 parts per million (ppm) in 
most of the areas surveyed, indicating adequate fresh air for the occupancy in most areas 
of the building. 
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• Temperature was within or close to the lower end of the MDPH recommended range of 
70°F to 78°F in areas tested. 
• Relative humidity was below the MDPH recommended range of 40 to 60% in all areas 
tested, which is typical of the heating season. 
• Carbon monoxide levels were non-detectable (ND) in all indoor areas tested. 
• Fine particulate matter (PM2.5) concentrations measured were below the National 
Ambient Air Quality Standard (NAAQS) limit of 35 µg/m3 in all but two areas tested. 
Ventilation 
A heating, ventilating, and air conditioning (HVAC) system has several functions. First it 
provides heating and, if equipped, cooling. Second, it is a source of fresh air. Finally, an HVAC 
system will dilute and remove normally-occurring indoor environmental pollutants by not only 
introducing fresh air, but by filtering the airstream and ejecting stale air to the outdoors via 
exhaust ventilation. Even if an HVAC system is operating as designed, point sources of 
respiratory irritation may exist and cause symptoms in sensitive individuals. 
The HVAC system consists of numerous heat exchange units located in the ceilings of 
each floor which heat or cool the air and distribute it to occupied spaces through ceiling-mounted 
vents (Picture 1). Each of these units has a filter which needs to be changed a minimum of 2 
times a year or more if filters are found to be significantly soiled/occluded when changed. Filters 
in one unit were examined and appeared to be of a good quality pleated type. A box of filters of 
the appropriate size for these units were found, which have a Minimum Efficiency Reporting 
Value (MERV) rating of 10 (Picture 2). This rating is more efficient than the recommended 
MERV 8 and should be more than adequate to remove particles such as pollen and mold spores 
(ASHRAE 2012). 
Return/exhaust vents were noted in hallways on one floor. Some ceiling-mounted return 
vents were present in other locations, and it also appeared that there were vents around lights to 
draw air into the ceiling plenum as a return. 
There is a set of restrooms on each floor of the building in an area without windows. 
Apart from the 9th floor, the exhaust fans in every restroom were not functioning. Restrooms 
generate moisture and odors which need to be removed from the building, so restroom exhaust 
vents need to be functioning and turned on during occupied periods. Occupants expressed 
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complaints about odors and each restroom had cans of air freshener, which will only cover up 
odors, not remove them. In addition, air fresheners can be a source of irritants. 
Fresh air circulation should be on and operating during all occupied periods. There are 
thermostats for each ceiling-mounted unit, and many of them were found set to the fan “auto” 
setting (Picture 3), which does not provide for circulation of air when the temperature preset is 
satisfied. Ventilation should be on and operating during business hours in all occupied locations. 
In addition, some thermostats appeared to have the wrong time (Picture 3), which will prevent 
appropriate use of occupancy settings. 
In order to have proper ventilation with a mechanical ventilation system, the systems 
must be balanced after installation to provide an adequate amount of fresh air to the interior of a 
room while removing stale air from the room. It is recommended that HVAC systems be re-
balanced every five years to ensure adequate air systems function (SMACNA, 1994). It is 
unknown when the last time these systems were balanced. 
Temperature control issues were expressed by many occupants, including a lack of heat 
in the weeks before the visit. In most occupied areas examined, the temperature was within the 
BEH/IAQ guidance of 70°F to 78°F. However, on the second floor, some temperatures were 
below 70°F. Occupants should work with building facility staff to address temperature control 
issues. In addition, some areas on the second floor had windows that were slightly open (Table 
1). Windows should be tightly closed, including locked, when not intentionally opened. Some 
windows in the building appear original, and are in poor condition, which can lead to drafts even 
when windows are closed. In some rooms, a clear plastic screen was fastened in front of the 
lower half of the window (Picture 4), presumably to block drafts. Some windows in the building 
appear to have been replaced with new systems which are likely to seal better and be more 
energy efficiency in general. 
Portable air conditioners were noted in a few areas (Picture 5; Table 1). Most were 
unplugged for the season. These units should be cleaned and maintained in accordance with 
manufacturer’s instructions, including emptying out any condensation collection chambers and 
cleaning/replacing filters (Picture 6). They should be stored in a clean, dry area when not in use 
to prevent dust and debris from settling on/in the units. 
Portable heaters were also observed in many areas (Table 1). Where these units are 
allowed in the building, they should also be cleaned and maintained in accordance with 
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manufacturer’s instructions, should only be used in safe locations free from flammable materials, 
and should be turned off whenever the office/area is not occupied. Where possible, heating 
complaints should be resolved with adjustments to the general circulation system. 
Microbial/Moisture Concerns 
A musty odor was detected on entering the 7th floor reception office area. Occupants in 
this area reported that this odor has existed for at least a month. Several areas/items were 
examined to see if the source of the odor could be determined, including: the heating unit, the 
ceiling plenum (above the ceiling tiles), carpeting, and other nearby areas and items. No obvious 
source was present. The ceiling plenum in this area is a wide open space with the concrete 
ceiling above it (Picture 7). There were numerous breaches in the ceiling where wires and other 
utilities were inserted, with gaps around them (Picture 8). Odors present in between walls/above 
the ceiling could be distributed to occupied areas through these gaps by the air handling system. 
If sealing these gaps with an appropriate sealant doesn’t eliminate the odor, it may be 
helpful to consult with an HVAC specialist regarding the condition of the nearest HVAC unit to 
the odor complaints and any piping/conduits to it. HVAC units may be subject to microbial 
colonization and corrosion of heat exchange surfaces which can emit odors when the units are 
activated. Frequently the units can be cleaned to remove the sources of the odor, but under some 
conditions, the heat exchangers or whole units will need to be replaced to stop the odor. 
A few water-damaged ceiling tiles were found in a 7th floor restroom, and water-damaged 
ceiling tiles and plaster/paint were found in one of the conference rooms on the first floor 
(Picture 9). Both of these appeared to be from historic leaks and did not appear recent. Water-
damaged ceiling tiles should be replaced once the leak is found and repaired. Water-damaged 
plaster and paint can be refinished. 
Building occupants report a history of overflows/flooding from toilets in the building. 
Overflows of blackwater (water from toilets) should be cleaned with antimicrobial cleaners. 
Porous materials (e.g., carpeting, wallboard) that have been moistened with blackwater should be 
removed and replaced as it is difficult to clean these items sufficiently to eliminate risk from 
blackwater. 
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Water dispensers and refrigerators were found in carpeted areas (Picture 10; Table 1). 
These appliances can spill or leak and moisten carpeting. These items should be placed in areas 
with non-porous flooring where possible or on a waterproof mat to protect carpeting. 
Plants were noted in some areas (Picture 11; Table 1). Plants should be properly 
maintained and equipped with drip pans and should be located away from airflow to prevent the 
aerosolization of dirt, pollen, and mold. Plants should not be placed on porous surfaces. 
There were showers located near the restrooms on some floors (Picture 12). If showers 
are not used, the drains may dry out and compromise the trap seal. This can lead to sewer odors 
in occupied areas. Infrequently used drains, including showers and janitorial sinks, should be 
watered periodically to maintain the trap seal. Drains/plumbing fixtures that are no longer needed 
should be cut and otherwise rendered non-functional. 
Other Concerns 
Exposure to low levels of total volatile organic compounds (TVOCs) may produce eye, 
nose, throat, and/or respiratory irritation in some sensitive individuals. BEH/IAQ staff examined 
areas for products containing VOCs. BEH/IAQ staff noted hand sanitizers, air fresheners, 
fragrance products, cleaners, and dry erase materials in the office space (Picture 13; Table 1). All 
of these products have the potential to be irritants to the eyes, nose, throat, and respiratory 
system of sensitive individuals. 
As noted in the results section above, there were two PM2.5 measurements that were 
above the EPA NAAQS limit of 35 µg/m3, which appeared to be due to the cutting of drywall 
(gypsum wallboard). Construction activities that may produce dusts or odors should be 
conducted to minimize impacts to impacts to occupants, including isolation of work areas with 
plastic sheeting and conducting activities during unoccupied periods. 
Air purifiers were noted in several areas (Picture 14). The unit shown in Picture 14 has 
built-in ionizing capabilities. Many ionizers create ozone, which is a respiratory irritant. 
In some offices and common areas, accumulated items were on the floor or surfaces such 
as desks and windowsills (Picture 15; Table 1). These items make it more difficult for custodial 
staff to clean. Items should be relocated and/or be cleaned periodically to avoid excessive dust 
build up. Some vents (Picture 16) and personal fans were dusty. This dust can be reaerosolized 
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when the equipment is in use. Dust and debris should also be regularly cleaned from areas such 
as MDF rooms and closets. 
Food and food preparation equipment, including microwaves and toasters, were observed 
in offices and common areas. Kitchen areas lack direct-vented exhaust and many had no 
windows. Without exhaust, odors can be distributed to other areas of the office. Care should be 
taken to keep food preparation equipment clean to prevent smoke, odors and pests. 
Most of the offices are carpeted. Carpets should be cleaned annually (or semi-annually in 
soiled/high traffic areas) in accordance with Institute of Inspection, Cleaning and Restoration 
Certification (IICRC) recommendations, (IICRC, 2012). Some of the carpeting in the office was 
carpet tiles which appeared fairly new. In some offices, older wall-to-wall style carpeting was 
present. Older carpeting can become worn and difficult to clean, and may become a source of 
dust, debris and odors. In addition, carpet tiles are easier to replace when small amounts are 
water-damaged or stained. Vacuum cleaners were noted on many floors, and these did not appear 
to be equipped with High-efficiency Particulate Arrestance (HEPA) filters. Without a HEPA 
filter, a vacuum cleaner will aerosolize and distribute dust and debris during use. 
Conclusions/Recommendations 
Based on observations at the time of assessment, the following is recommended: 
1. Operate supply and exhaust ventilation continuously in all areas during occupied periods. 
Ensure all HVAC equipment is cleaned/maintained in accordance with manufacturer’s 
instructions. 
2. Seal breaches in the ceiling above the plenum to see if that reduces the odor on the 7th 
floor. Use an appropriate fire-rated sealant and perform these activities when the building 
is unoccupied to reduce impact on occupants. If odors are not reduced/eliminated, 
consider the following: 
• Have an HVAC contractor check the condition for of the unit supplying air to the 
reception area on the 7th floor for odors, scale/corrosion, or other conditions that may 
contribute to the odors experienced and clean/repair as needed. 
• Consult a licensed plumber/contractor to investigate any abandoned 
pipes/components to the plumbing and/or HVAC system as source of odors. 
  8 
3. Ensure thermostat settings, including time of day, are correct to allow for use of set-back 
temperatures and operations. 
4. Change filters for HVAC equipment 2-4 times a year. Use pleated filters of MERV 8 (or 
higher), which are adequate in filtering out pollen and mold spores (ASHRAE, 2012). 
5. Repair restroom exhaust vent fans and set to operate during occupied hours.  
6. Occupants should work with facility staff to address temperature issues. 
7. Ensure all windows are tightly closed when not deliberately opened. Locking windows 
will ensure they are completely closed. Windows should not be opened while air 
conditioning is operating. 
8. Consideration should be given to replacement of remaining original windows with new 
energy efficient ones where possible. 
9. Maintain portable AC units in accordance with manufacturer’s recommendations 
including cleaning. Store them in a clean dry area during the cooling season. 
10. If personal heaters are allowed to be used, ensure they are only used in safe areas, kept 
clean, and turned off whenever the area is not occupied. 
11. Balance the HVAC system every 5 years in accordance with Sheet Metal and Air 
Conditioning Contractors’ National Association (SMACNA) recommendations 
(SMACNA, 1994). 
12. Replace water-damaged ceiling tiles when they are found and examine above them for an 
ongoing source of water or additional water-damaged materials and repair/clean as 
needed. 
13. Address the water-damaged paint in the conference room. 
14. Ensure that items moistened by blackwater are sanitized, if non-porous, or replaced if 
porous. 
15. Consult with a plumber to determine the best way to prevent clogs and overflowing of 
toilets. 
16. Consider placing refrigerators and water dispensers in areas without carpeting, or use a 
waterproof mat to protect carpeting. 
17. Keep plants in good condition, avoid overwatering, and remove from the airstream of 
heating and ventilation equipment. 
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18. Regularly pour water down unused drains to prevent dry drain traps and associated sewer 
gas odors. 
19. Reduce the use of cleaning products, sanitizers, and other items that contain VOCs. Keep 
containers sealed when not in use. 
20. Perform any construction/renovation activities that may produce dust and odors with 
containment to protect occupants. Ideally, such work should be conducted during 
unoccupied hours. 
21. For buildings in New England, periods of low relative humidity during the winter are 
often unavoidable. Therefore, scrupulous cleaning practices should be adopted to 
minimize common indoor air contaminants whose irritant effects can be enhanced when 
the relative humidity is low. To control for dusts, a high efficiency particulate arrestance 
(HEPA) filter equipped vacuum cleaner in conjunction with wet wiping of all surfaces is 
recommended. Avoid the use of feather dusters. Drinking water during the day can help 
ease some symptoms associated with a dry environment (throat and sinus irritations). 
22. Ensure all dusty surfaces are cleaned periodically, including supply and return vents, 
personal fans and flat surfaces. If surrounding ceiling tiles cannot be cleaned, replace 
(e.g., Picture 16). 
23. Keep air purifiers clean and maintained in accordance with manufacturer’s instructions. 
Avoid using any product that may produce ozone. 
24. Keep food preparation equipment clean, and clean out refrigerators, including the 
gaskets, regularly. 
25. Clean carpeting in accordance with IICRC recommendations (IICRC, 2012).  
26. Refer to resource manual and other related IAQ documents located on the MDPH’s 
website for further building-wide evaluations and advice on maintaining public buildings. 
These documents are available at: http://mass.gov/dph/iaq. 
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Picture 1 
 
Ceiling-mounted vent 
Picture 2 
 
Box of filters showing MERV 10 rating 
  
Picture 3 
 
Thermostat set to fan “auto” (arrow) and time set to 8:50 PM 
Picture 4 
 
Old window with plastic screen to block drafts, note dust/debris from window inside 
  
Picture 5 
 
Portable air conditioner, intake removed from window for the season 
Picture 6 
 
Dusty vent/filter on portable air conditioner 
  
Picture 7 
 
Ceiling plenum (space above ceiling tiles) 
Picture 8 
 
Gaps around pipes/wires in the ceiling plenum 
  
Picture 9 
 
Water-damaged paint and ceiling tiles in the first floor conference room 
Picture 10 
 
Refrigerator on carpet 
  
Picture 11 
 
Plants on a windowsill 
Picture 12 
 
Shower that appears unused 
  
Picture 13 
 
Pop-up air freshener 
Picture 14 
 
Air purifying unit 
  
Picture 15 
 
Items on an office floor 
Picture 16 
 
Dust on supply vent and nearby ceiling tiles
